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TELEPHONE ANSWERING 
AND VOICE MESSAGING MACHINE 



SPECIFICATION 
Background of t:ha Invenl^^nn 
This invention relates to communication systems, and, 
more specifically, to the creation of an advanced digital answering 
system that performs all of the duties of a receptionist for small 
business owners, home office workers, and consumers. 

The number of small businesses and home offices is 
growing at a rapid rate. Today, nearly 20 million small businesses 
operate in the United States. Also, according to BIS Strategic 
Decisions by the end of 1994, 24 million households will hav- 
income-producing home offices, and another 18 million households 
will have after-hours home offices. 

FRIDAY is designed to meet the needs of these small 
business owners. Research indicates that home office workers and 
small business owners struggle with managing their communications 
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and with creating a professional image. in addition, they rely 
heavily on their telephone and answering devices to service 
customers. Larger competitors have been enhancing their businesses 
by investing in the latest communication technology. Due to the 
high cost of digital phone systems and voice mail systems (up to 
several thousand dollars) , ^ most small business owners and home 
office workers continue to rely on traditional communication 
devices such as telephones and cassette-based answering machines. 
As a result, one out of seven home businesses experiences a 
telephone product failure each year, according to Link Resources. 

Bogen Communications, inc. is providing a solution to the 
inadequacies of telephone answering devices currently on the 
market, with its advanced digital technology, FRIDAY addresses the 
telecommunication needs of small business owners and home office 
workers and provides its users with a variety of features not 
available in other answering devices. 

SUMMARY OF THE TWVFWTTnw 

The advantages claimed for FRIDAY, The Personal/Office 
Receptionist are as follows: 

FRIDAY is a complete message management system. FRIDAY offers 
multiple mailboxes; the ability to selectively save and delete 
messages; to forward calls to any location; to share telephone 
lines with a fax machine or PC; and to professionally manage and 
reliably screen calls. 

The system comes equipped with, a total of eight voice 
mailboxes— four personal voice mailboxes, three announcement-only 
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boxes, and one mailbox dedicated to a fax or PC. FRIDAY has 18 
minutes of digital memory which is upgradable to 36 minutes with a 
memory module easily plugged in by its owner. 

FRIDAY is not simply an answering machine. The system 
serves as an 'electronic receptionist' that handles calls rather 
than just takes messages. Dpon the owner's request, FRIDAY answers 
the telephone; announces who is calling; lets calls through; 
provides for music-on-hold; or routes calls automatically to 
specific voice mailboxes. In addition, the unit can remind its 
owners of pending appointments. For each personal voice mailbox 
FRIDAY can forward calls instantly to any remote location; thus, 
allowing the small business owner on the move to remain constantly 
in touch anywhere and at any time with the office and with 
customers. 

In addition, calls that have been picked up by a person 
in the office and are intended for another worker can be routed 
back to Friday, by simply pressing the 'Messages' button. This 
feature saves the need to take written messages for co- workers, 
and in case of incoming fax transmission does not necessities 
another phone call by the caller: the caller is offered the main 

menu, and thus all of Friday's options become available to him. 

FRIDAY has the capability to detect and route data 

transmission to a fax machine or PC. The built in voice-data 

switch allows all office communications equipment to coexist on 

only one or two telephone lines. 

DESCRIPTION OF TffR DRAWINGS 
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DETAILED DESCRIPTION 

(Refer to the attached block diagram: those elements of the block 
diagram that are not mentioned by name of reference number are 
described in a separate section , " Description of major modules-) . 

FRIDAY instantly forwards calls for any mailbox owners to 
any location instantly. This allows the owner to answer phone 
calls anywhere, at any time. 

The telephone numbers for forwarding the incoming calls 
are programmed into the system using the Front Panel (9) unit. The 
numbers are stored by mailbox in the controller's (6) memory. 
The four personal voice mailboxes can be set to forward calls. The 
owner would press the first button from the left ("SELECT MAILBOX" 
with the cover on [ the activation of the cover is performed by 
(9), and monitored by (6)]) and then follow the voice/display 
prompt to select his/her mailbox ([l] is for Mailbox i, [2] is for 
Mailbox 2, [3] is for Mailbox 3. and [4] is for Mailbox 4)). 
The whole process of programming the unit and verifying the 
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effective setup is made possible by the audio and visual 
combination of the unit's LCD (8) and Front Panel activation unit 
(9) , and the synthesized compressed voice prompting method. As such 
, upon pressing any push button of (9) , the display will instantly 
reflect the required function that is being activated (controller 
(6) instructing the display controller (7) that drives (8), arid the 
voice processing controller (6) generating instruction phrases from 
the compressed words stored in (XI), and played from the analog 
voice processing unit (13) through the speaker, after being routed 
via the switching matrix of (3). 

After selecting the mailbox, the owner would press the seventh 
button from the left ("CALL FORWARD" with the cover on) . The owner 
is given the option to turn the call forward tin, or" off; or to 
program a phone number which the unit will dial in the event a 
caller selects his/her mailbox. When the owner programs a phone 
number and activates call forward, FRIDAY is ready to perform the 
call forward feature. 

The voice prompts are played by the units' DSP ( digital 
signal processor), that combines the digitally stored and 
compressed words that reside in the unit's memory into sentences. 
The specific word combination are invoked as a result of the events 
that are detected by the Friday's controller: a button being 
pressed, activation of a dtmf ( touch tone keypad of a phone being 
activated) , or as a result of the internal logical progress of the 
control unit, that acts based on the stage the unit is at 
determines what is the next stage. The controller is in charge of 
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combining and displaying the relevant display icons on Friday's 
LCD. The display to the viewer is a combination of symbols, words, 
and digits, each of the above in any state of off, constantly on of 
blinking at various rates. 

When a caller phones in and FRIDAY answers ( the ring 
signal being detected by the Line Interface (1) module, and 
reported to the controller (6) , the caller hears a factory-recorded 
(played by (6), with the voice compressed data being stored in 
C12)) main greeting or a customer-recorded ( played by (6), with 
the voice compressed data being stored in (ll)) main greeting that 
includes a choice of mailboxes. When the caller selects a mailbox 
(by pressing the corresponding number on a touch-tone phone) which 
is in the call forward mode, the caller is informed that he/she 
should hold while the call is being forwarded. The detection of the 
touch tone signals that are generated by the caller ( external to 
the system) is being performed by hardware of software algorithms 
that are part of (13) and (6) and additional associated circuitry. 
The caller is also informed that in the event of a busy signal or 
no answer at the forwarded number, the caller can press the "star" 
key on their phone and be routed into the personal voice mailbox of 
the owner to leave a message. Then FRIDAY calls forward to the 
pre-designated phone number. The generation of the dialing signals 
required to initiate a phone session (DTMF) is performed by (6) , 
implemented in software. A hardware method can be used to achieve 
same effect. When someone answers at the forwarded number, FRIDAY 
connects the two parties: the original caller and the forwarded 
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party. 

For the one-line unit, FRIDAY requires three-way calling 
from the central office. FRIDAY hook-flashes ( performed in (1) by 
interupting the current supplied by the central office of by a PBX) 
to access the second line after the original caller calls in. When 
the forwarded party answers, FRIDAY hook-flashes again to connect 
the two parties, on the two-line version, FRIDAY uses the second 
line to call the forwarded party. The switching in this case is 
done at (3). Then the line which the original caller called in on 
is connected to the line on which the forwarded party was reached. 

FRIDAY is capable of handling a different call forward 
number for each mailbox. The controller (6) and code memory (12) 
arc responsible to manage the association of mailboxes and 
forwarding numbers. In other words, four mailbox owners could each 
have their mailboxes call forwarded to four different call forward 
locations . 

FRIDAY instantly notifies any mailbox owners of urgent 
messages by calling their pager, cellular phone, or any other 
location they choose (ie. hotel room or second home). This feature 
insures that the small business worker is never unreachable or out 
of touch. 

The four personal voice mailboxes can be set to inform 
mailbox owners of urgent messages to any location. For pager 
notification, the owner would press the first button from the left 
("SELECT MAILBOX" with the cover on) and then follow the 
voice/display prompt to select his/her mailbox ([1] is for Mailbox 
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1, [2 J is for Mailbox 2, [3] is for Mailbox 3, and [4] is for 
Mailbox 4]) . 

After selecting the mailbox, the owner would press the 
nineth buttom from the left ("PAGER NOTIFY" with the cover on). 
The owner is given the option to turn the pager notify feature on, 
or off, or to program a pager phone number which the unit will dial 
in the event of an urgent message (the owner should enter the phone 
number and DTMP string corresponding to the number which activates 
the owner's pager and informs the owner to call the FRIDAY) . when 
the owner programs a phone number and activates remote 
notification, FRIDAY is ready to perform the pager notify feature. 

When a caller phones in and FRIDAY answers, the caller 
hears a factory-recorded main greeting or a customer-recorded main 
greeting that includes a choice of mailboxes. On all calls that 
are being serviced directly by Friday, the call is maintained 
active by the Line Holding and Monitoring elements of (4). These, 
along with the Line interface (i) represent towards the calling 
party a regular telephone. By default, outgoing calls that have 
been originated by the local telephones and data terminals are 
switched directly to external lines and serviced by them without 
Friday's intervention. 

When the caller selects a mailbox (by pressing the 
corresponding number on a touch-tone phone) which is in the remote 
notification mode, the caller is informed that the mailbox owner is 
not available and is prompted to indicate whether the call is 
urgent or not. By indicating that the message is urgent, the 
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caller is triggering remote notification. After the caller leaves 
a voice nail message, FRIDAY will call the mailbox owner at the 
pre-designated phone number which generates the page. The owner is 
paged and calls into the FRIDAY to check his/her messages. 

FRIDAY is capable of handling a different pager 
notification number for each mailbox. In other words, four mailbox 
owners could each have their mailboxes pager notifying them of 
urgent messages to four different pager numbers. 

The four personal voice mailboxes also can be set to 
inform mailbox owners of urgent messages to any regular location 
which has a telephone or cellular phone ("REMOTE NOTIFY"). For 
remote notification, the owner would press the first button from 
the left ("SELECT MAILBOX" with the cover on) and then follow the 
voice/display prompt to select his/her mailbox ([1] is for Mailbox 
ir [2] is for Mailbox 2, [3] is for Mailbox 3, and [4J is for 
Mailbox 4 ] ) . 

After selecting the mailbox, the owner would press the 
eighth buttom from the left ("REMOTE NOTIFY" with the cover on). 
The owner is given the option to turn the remote notify feature on, 
or off, or to program a phone number to dial in the event of an 
urgent message. When the owner programs a phone number and 
activates remote notification, FRIDAY is ready to perform the 
feature. 

When a caller phones in and FRIDAY answers, the caller 
hears a factory-recorded main greeting or a customer-recorded main 
greeting that includes a choice of mailboxes. When the caller 
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selects a mailbox (by pressing the corresponding number on a touch- 
tone phone) which is in the remote notification mode, the caller is 
informed that the mailbox owner is not available and is prompted to 
indicate whether the call is urgent or not. By indicating that the 
message is urgent, the caller is triggering remote notification. 
After the caller leaves a voice mail message, FRIDAY will call the 
mailbox owner at the pre-designated phone number and play a 
factory-recorded message to input a security code to review the 
urgent message. Once the code is entered, FRIDAY plays the urgent 
message to the owner. 

FRIDAY is capable of handling a different remote 
notification number for each mailbox. In other words, four mailbox 
owners could each have their mailboxes remotely notifying them of 
urgent messages to four different phone numbers. 

FRIDAY has a call block feature to prevent toll fraud. 
Toll fraud has become a problem within the PBX/Key system 
environment. Telephone hackers call into a company with a PBX or 
Key system on a local call. Once they are in the system, they grab 
an outside line by tricking the system into believing that they are 
actually in the building. Once they get an outside line, they make 
international phone calls at the expense of the PBX/Key system 
owner. 

FRIDAY has a feature which prevents toll fraud. This is 
the only feature which cannot be programmed remotely, it is only 
programmable at the unit. The owner can enter up to three area 
code prefixes — each no more than four numbers — which can be 
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blocked by the unit. When these prefixes are in the system, FRIDAY 
will block any call forward, remote notification, and pager 
notification attempts which begin with these prefixes. For 
instance, if an owner entered the prefix of "Oil," the FRIDAY would 
block any attempt to route calls or remotely notify or page 
internationally. 

FRIDAY provides 18 minutes of solid-state digital 
messaging capacity to record messages. Messages left by callers 
and all greetings and messages recorded by the owners are digitally 
stored. The storage is accomplished in the Compressed Voice Memory 
(11), that stores in additional to the voice some operational 
parameters required by (6) to form phrases from the compressed data 
in memory. 

FRIDAY has a plug-in memory expcuision module (14) to 
double its capacity to 36 minutes. The plug-in module is a mini-PC 
board with memory chips and connectors. The module is plugged in 
by the owner. The owner slides the. module on a guiding track in 
the back of the unit until the connectors lock onto the board in 
the FRIDAY. The unit recognizes that the module is in place and 
reconfigures itself to except twice as much digital information as 
before. 

FRIDAY'S auto receptionist answers calls with a factory 
recorded greeting or the owner's custom grt^ting, providing callers 
with a friendly, professional reception. The system offers music- 
hold-on capabilities and caller announce screening. Music on hold 
is provided by an external music source that is routed into Friday 
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through the analog voice processing unit (13), into switching 
matrix (3) and then to the destination ( the line that is put on 
hold at the time) . 

FRIDAY has a mini- jack audio input on the back of the 
unit and a POT on the back of the unit to control the volume of the 
audio input. The owner can connect ah audio source to the FRIDAY. 
When the owner puts a caller on hold by pressing the eleventh 
button from the left ("HOLD" with the cover on), the caller is 
routed to the audio source, thus hearing music-on-hold when placed 
on hold. 

FRIDAY also comes with a professional call screening 

function. 

In Caller Announce, FRIDAY picks up immediately and plays the main 
greeting. The caller selects the active mail box [1,2,3,4]. if 
the mail box is not in Call Forward, Remote Notify, or Pager 
Notify, the caller then hears a factory prompt, "After the tone, 
record your name." At the same time FRIDAY plays through the 
speaker and to the caller, " 'Beep', 'Beep'." Similtaneously, the 
window for the caller opens for five seconds and the audio path to 
FRIDAY'S speaker is on for the owner to hear the caller. The 
caller then hears, "one minute please." The caller is 
automatically sent to music-on-hold. The owner has three seconds 
to pick up the line. If no pick up, the caller hears factory 
prompt, "Mo one is available to take your call." Then the caller 
hears the mailbox's personal greeting. The message left in the 
five second window and the message left after the personal greeting 

12 
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are attached and put in the owner's box as a new message. 

FRIDAY allows the user to selectively save and retrieve 
messages locally and remotely for each of the four personal voice 
mailboxes. Each mailbox has an optional security code which can be 
programmed with a 4 digit access code to insure the privacy of all 
messages. The voice mail systiem also gives each owner the freedom 
to store the messages one wants and erase those one doesn't want. 
In fact, after each message, the owner can: 

1) repeat 

2) save to his/her mailbox 

3) delete 

4) replay last five seconds 

5) pause ' • 

6) skip to the next message 

7) skip to the previous message 

8) hear the time, day, and date of message 

9) speed up or slow down the message playback speed 
0) repeat the menu 

*) save to a different mailbox 

Of particular uniqueness for an answering system is the ability to 
save a message to a different mailbox. After listening to a 
message, the owner can press the eleventh button from the left 
corresponding to the "star" icon. Then the owner is prompted to 
select the mailbox where the message should be saved to ([1], [2], 
[3], or [4]). After the selection, the message transfers from the 
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original owner's mailbox to its new mailbox location and registers 
as a new message in that owner's mailbox. 

FRIDAY also separates new messages from old messages. 
For each owner mailbox, FRIDAY displays a count of the number of 
old and the number of new messages. For instance, when Mailbox 1 
is up on the display, you would sete "MAILBOX I", "MESSAGES"; "NEW" 
and the corresponding number of new messages, and "OLD" and the 
corresponding number of old messages. The same would be true for 
the other three personal voice mailboxes. When a caller leaves a 
message, or another owner transfers a message, or a owner leaves a 
memo, or a timed memo is registered, the message is logged as a new 
message. The new message becomes an old message when the new 
message is heard and the owner saves the message by pressing the 
second button from the left ("SAVE" icon). Prom that point 
forward, the message is logged as an old message. 

FRIDAY displays and plays back upon request the time, 
day, and date of each message. No other system provides time, day 
of the week, and a full day, month, and year stamp for each 
message. This feature delivers accurate call accounting and solves 
the problem of remembering who called and when. 

In addition to the four personal voice mailboxes, FRIDAY 
has three additional announcement mailboxes. These serve as an 
audio bulletin board to leave information for callers- even 
password-protected, private, outbound, messages- when the owner is 
unavailable to receive calls. They are capable of delivering 
updated announcements, addresses, and directions. 
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The caller would call into FRIDAY. As part of the main 
greeting, the owner could offer selecting announcement boxes 5,6, 
and/or 7 for callers to get information. By selecting [5,6,7], the 
caller would hear the information and then be routed to the main 
greeting to make another selection or hang up. If the announcement 
were security protected, the caller would be prompted to input the 
correct 4 digit access code to hear the information. The caller is 
given two chances to input the correct code before the unit 
disconnects . 

The announcements are programmed by activating the 
announcement box from the "SET-UP MAILBOX" option (first button 
from left with cover off) and then pressing the third button from 
the left with the cover on ( "GREETING/ ANNOtJWCEKENT" ) and selecting 
to record an announcement ([7]) . For a private message, the owner 
would then select "SECURITY CODE" (forth button from the left with 
the cover on) and input a 4 digit code. While the code exists, the 
announcement is played to the caller only after he/she inputs the 
same code when prompted to do so by the FRIDAY. 

The eighth mailbox is a passageway to either an attached 
fax machine or personal computer. FRIDAY features built-in auto- 
fax detection (implemented by the Control and Voice processing unit 
(6)) as well as DTMF access to the dataport. This allows the owner 
to reliably operate a telephone and fax/PC modem on the same line, 
saving the cost of an additional phone line. 

When the caller dials into the FRIDAY and selects mailbox 
8 (as opposed to the voice mailboxes /announcment boxes 1,2,3,4,5,6, 
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or 7) from the main greeting, FRIDAY'S ring generator (5) generates 
a ring to the dataport~an RJ-ll on the back of the unit. When the 
attached phone, fax machine or PC modem picks up, FRIDAY connect 
(via the Routing and Switching Matrix (3)) the caller to the line. 
The caller can then initiate a data session. 

FRIDAY can also automatically detects fax tones and 
activates the fax machine. While playing the main greeting, FRIDAY 
listens for CNG tones which are sent out by the caller when dialing 
from a fax machine. When CNG tones are detected, FRIDAY'S ring 
generator generates a ring to the dataport~an RJ-ll on the back of 
the unit. When the attached fax machine, FRIDAY connect the caller 
to the line. The caller can then initiate a data session. 

Alternatively, the dataport mailbox can be a gateway to 
the owner's PC. This feature allows PC owners to have access to 
their PCs remotely. When the caller dials into the FRIDAY and 
selects mailbox 8 from the main greeting, FRIDAY'S ring generator 
generates a ring to the dataport— an RJ-ll on the back of the unit. 
When the attached PC modem picks up, FRIDAY connect the caller to 
the line. The caller can then initiate a data session. 

The eighth mailbox also has security protection. 
Activating the security code is done is the same manner as 
activating the security code for an announcement box. When the 
security code is active for the dataport, the ring generator will 
not ring until the code is correctly entered. Thus, owners can 
leave their PC's or fax machines available without leaving their 
eguipment directly on-line and vulnerable to tampering or junk 
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faxes. 

FRIDAY performs the traditional receptionist duties of 
reminding owners of appointments. FRIDAY can store messages and 
Play them at a specific time and date, it can serve as an alarm 
clock, or as a reminder of upcoming meetings or events. This Timed 
Memo feature is activated by selecting the sixth button from the 
left ("TIMED MEMO- with the cover on). The owner is prompted to 
record a memo. After recording the memo, the owner is prompted to 
enter the time {HH:MM, am/pm) and the date (MM/DD/YY) when the 
message should be played back. 

When the time and date corresponding to the owner's entry 
arrives, Friday plays the message which was recorded over the 
built-in speaker. Then the message is dropped into the 
corresponding mailbox as a new message. 

FRIDAY provides user-friendly voice and visual prompting 
for quick, easy set-up and on-going operation. FRIDAY is unique 
insofar as there is only one code which heeds to be memorized: the 
owner defined 4-digit PIN for remote and local access. Every other 
programming feature requires no memorization of codes or reference 
to a manual. 

FRIDAY has multifunctional keys. For instance, pressing 
the first key from the left with the cover on ("SELECT MAILBOX") 
activates a series of voice and visual prompting relevant to 
selecting a mailbox. Icons appear on the display and the twelve 
buttons across the base of display function according to the 
visual/voice prompts (i.e., the first button from the left no 

17 
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longer represents "SELECT MAILBOX" \intil the session is complete) . 

When the cover is off, pressing the first key from the 
left with the cover off ("SET-UP MAILBOX") activates a series of 
voice and visual prompting relevant to setting up a mailbox. Icons 
appear on the display and the twelve buttons across the base of 
display function according to the visual/ voice prompts (i.e., the 
first button from the left no longer represents "SET-UP MAILBOX" 
until the session is complete) . 

FRIDAY is available in either a one-line or two-line 
configuration. Both are wall-mountable and measure only 8" x 6" x 
2.5". 

FRIDAY allows the user the convenience of seeing as well 
as hearing information on its large 1.5" x 6" screen. The display 
has 189 icons which turn on and off according to the state in which 
the unit is in. Of particular uniqueness is the date/ clock area 
which doubles as an area for alternative information. 

This area in the top right hand comer of the display 
appears as: 

(88/8)8/88-88:88 

In its normal, idle mode, this area displays the date and time 
(e.g, 12/2 8/93 2:30). When any owner is listening to a message, 
this area displays the time and date corresponding to the time the 
message was left (e.g., 12/2 6/93 4:30.) When any owner is 
prograxaming a call forward, remote notification, or pager 
notification, that area displays the corresponding phone number to 
that feature (e.g., (20 1)5 55-1212. 
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FRIDAY ALSO OFFERS: 

Speaker Monitor, Security Code Protection for each mailbox. Secure 
Remote Access, Fully Programmable Remotely, Do Kot Disturb, 
Conversation Recording, Full Battery Backup (to protect the unit 
from power outages), and Low Memory/ Battery Indicator (an indicator 
flashes when the memory or battery is low) . These special built-in 
features allow the owner to be more productive and professional on 
the telephone. Also, the unit is compatible with call waiting, 
distinctive ringing, and three-way calling. 

The circuit shown in Fig. 5 is an extremely compact ring 
generator that produces a modiied 20 Hz sine wave. A ring signal 
with a type B equivalency requires a sine wave of 40 to 150 vrms at 
15.3 to 68 Hz. For this design 60 vms was hosen. This insures 
that the circuit will ring devices designed for standard telephone 
lines. The design utilizes high frequency sithching technology in 
a tapped inductor boost topography. This topography applied to a 
ring generator allows fo low cost and low parts count. The design 
exploits features found in integrated switching regulator ICs 
recently offered by several manufacturers. By initializing ths 
type of ic in a unique and unintended mode of operation, an 
extremely small and low cost design solution was obtained for 
devices which that are required to generate ssandard ring signals. 
The transformer alone in a traditional ring generator requires more 
than ten times the size of this completed design. 

Referring now to Fig. 5, Ul us a completely integrated 
current mode switching regulator IC. it requires only a few 
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components for proper operation. Its intended purpose is to 
provide regulated DC output at a voltage specified R7 and R5 feed 
back resisitors. However, by modifying the feedback current by 
summing an ac current in the feedback loop via C77, a ring signal 
with the required amplitude be generated. 

The switching topography is established by Ll. Tapping 
Ll as an auto transformer with a specific turns ratio allows the 
required volltages to be developed at the cathode of D3 with out 
exceeding the maximum breaksown voltage of Ul. 

a4l gates B and C generate a square wave at the required 
frequency. Filter network consisting of ci, Rl and C5 provide a 
modified sign wave to modulate the feedback at Ul pin 3. R 2 and 
05 modify the bias point during the ring on state. Qi, d$ and R4 
create a negative going follower stage to sink ac return current 
during the negative going portion of the sign wave. 
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As shown in Figure 7, the unit connects to the central oflSce (CO) exchange through 
connectors TEL 1+2 and TEL 2. Ring detectors 54 for line one and 68 for line two provide the 
DSP central procesdng unit (CPU) 10. shown in Figure 6, information when the CO sends ring 
to dther line. During tMs time, telephones connected to TEL 1, 2 or TEL 2 also ring. The CPU 
10 thai detmnines if and when to respond to ring. If the CPU determmes that for example line 1 
should be answered, a DC loop circuit is completed by the closing of rel^ Kl. Loop current will 
then flow through loop detector 52 then loop holding and isolation network 50. Audio can then 
be recdyed from or transmitted to the telephone line via the terminated 2-wire to 4 wire convert^- 
48. Loop detector 52 provides the CPU with loop current status. This detector is used for central 
offices that supply calling party control pulses (CPC) for disconnect. The same is true for line 2 
with relay K2, loop detector 66, loop holding and isolation network 64, and terminated 2 wire to 
4 wire converter 62. 

An additional RJl 1 type jack marked Fax is supplied for a &x machine or additional 
telephone. Rel^ K4 switches the fex machine between central office lines or Friday's local ring and 
loop current generator 56. When relay K4 is m CO access state, relay K3 selects which Hne the fex 
machine is co^ected to. Whoi relay K4 is in local ring/loop state, loop detector 60 provide the 
CPU 10 with fax machine offi^hook infbrmatioa 

Ring and loop generator 56 is an «tremely compact circuit. It utilizes a high frequency 
switching supply IC in a tapped inductor boost topography. By utiliang this topogr^hy and 
switdiing supply IC m a unique and unmtended mode of operatbn, an extremely small and low cost 
20 Hz ring and loop generator was obtained. Referring now to the cu-cuit in figure 6, Ul is a 
completely integrated current mode switching regulator IC. It requires only a few components for 
proper operation Its intended purpose is to provide regulated DC output at a voltage specified by 
R7 and R5 feedback resistors. Bov/cver, by modifying the feedback via C77, a ring signal with the 
required amplitude and fluency can be generated The switching topography is established by 
XI. Tapping LI as an auto transformer with a spedfic turns ratio allows the required voltages to 
be developed at the cathode to D3 without exceeding the maximum breakdown voltage of Ul. 
U41 gates B and C genmte a square wave at the required frequency. Filter network consisting 
of CI, Rl, C5 provide a modified sine wave to modulate the feedback at Ul pin 3. R2 and D5 
modify the bias point during ring state. Ql, D4 and R4 create a negative going follower to sink 
return current during the negative going portion of the ring sine wave. U2 sections A and D are 
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used to switch between Ring and loop current states. Gate U2A, resistor R2 and DS are used to 
modify the voltage output during loop current generation. Gate U2D prevents the 2OH2 signal 
from being applied to the feedback networic during loop current mode. 
Audio inter&ce to the tdephone lines occurs in audio switching matrix 36. RZl and RX3 are audio 
5 signals being received from the telephone network. TXl and TX2 are audio signals sent to the 
telephone network. Outgoing messages are recorded at microphone MIC. The signals are 
amplified by microphone amp 44 and switched at audio Matrix 36. Optional hold music can be 
supplied to Friday via MUSIC ON HOLD INPUT. Bufier amp 70 provides current amplification 
and peek limiting Hold phrase 72 gives Friday thei^UIity to provide callers on hold speech phrases 

10 like "we will be with you in a moment** vviiile the other line is being answered. Hold music and 
voice are sv^tched to line 1 or 2 by matrix 36. Audio ^gnal from the CO lines pass through 38 
automatic gain control. The gain control provide consistent audio levels for speaker monitor 
features, message record functions and DTMF/call progress signalling tones. Audio signals to be 
processed by the DSP CPU are filtered and (figitized by 32 National Semiconductor's 

1 5 CODEC/FILTER COMBO TP3054 IC femily. The CODEC is enable of converting digital data 
to audio signals for playback while simultaneously converting analog signals to digital signals for 
DTMF detection. FAX CNG detection for auto fex switching is done by 46, 1 . 1 Khz phase lock 
loop tone detector Attenuator 34 adjusts the CODEC output to compensate for difference 
between voice prompting level and message level. A speaker is provided with different modes of 

20 operation for listening to messages, voice prompting and monitoring telephone lines. Analog 
switch39selectsbetweenreceiveandtransmitdependii%onwfaat mode the speaker is Volume 
control 40 adjusts listening level. Audio amplifier 42 drives the speaker. 
Digital data passes through a series interface between 32 DOCED and 10 DSP cpu. National 
Semiconductor's DSP CPU NS32A 162 handles audio processing including recordmg» playback, 

25 DTMF/progress tones reception, DTMF dial out. The processor also handles input ports 28 and 
output ports 30 for all other blocks indicated in this description. The CPU accesses user buttons 
and switches 24 and sends information to Uquid crystal display 20. Program memory, dynamic 
ram, and non-volatile ram memory are provided in block 14. Program memory provide the CPU 
instructions for proces^ and data kx)kup tables. Dynamic ram is used for program variables and 

30 message storage. Non volatile memory is used to store configutation information. Memory 
expanaon 18 is an optional slide in module containing additional DRAM for the purpose of 
doubling message storage time. 
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Power supplies start with 9vac input from a wall transformer. Rectifier and filter 74 converts the 
AC ane wave to a DC square wave with the same frequency as the 9vac, T*r square wave is used 
as a time base for the system clock. Analog regulator 78 supplies voltage for ICs that process 
audio. Digital regulator 80 supplies voltage for ICs that process audio. Digital regulator 80 
5 supplies voltage for all digital ICs. a 9 volt battery provides backup power during power feihires. 
Backup supply 82 senses the start of a power &ilure and switches in the backup supply. Voltage 
monitor 84 detects low power and low battery. The CPU uses those signal to go into backup and 
to display low battery icoa 
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The Fax unit is an advanced all-di^tal &x and telephone answering system. The product will have 
the same appearance as the current FRIDAY and will phig into the phone jack. Two phone lines 
will then run from the Fax unit to both the office fax machine/PC and the office telephone. The 
current version is one-line only; a two-line version will be considered as a second generation 
5 product. The Fax unit will enhance the capab'dities of existing &x machines/PC fax modems and 
replace the office telephone answering machine. 

Fax unit can receive voice and &x messages to one of 4 personal mailboxes; provide callers with 
hard-copy access to documents via £ix to any remote location; allow owners to retrieve faxes and 
voice messages locally or remotely; broadcast faxes to multiple locations; send fexes at specified 
10 times and dates; and automatically retransmit foces to busy fax machines. 

When a caller reaches the Fax unit, he/she is presented with an owner-recorded menu. The xmit 
can offer callers access to up to 8 different mailboxes. Mailboxes 1, 2, 3 and 4 are personal 
mailboxes. Mailboxes 5, 6 and 7 are &x-on-demand mailboxes which each store one document for 
the caller to retrieve fix>m their &x machine. Mailbox 8 can be configured like mailboxes 5, 6 and 
15 7 0*e., one document retrievaI)or the selection of mailbox 8 can route the caller to a menu of up 
to 9 sub-documents from which the call can select to recdve documents automatically. 

For instance, a caller could hear, "Welcome to ABC Plumbing. For Ron, press 1; for Tom, press 
2; for John, press 3, for Jose, press 4; to receive a &x on pricing information, press S; to receive 
a &x on soling drain problems, press 6. For a £ix on installing a smk, press 7, to hear a fax on 
20 demand menu of sink spec sheets,." 

CaUers are prompted to indicate via their dialing pad to ^om they are either sending their fax or 
leaving a voice message; or to which fax-on^emand menu they want to access. Faxes sent without 
designation are interpreted as going to the de&uk Mailbox 1, and are routed to the fax tr^ or a 
public mailbox, according to the owner's specification for Mailbox 1. The de&ult for Mailbox 1 
25 is to bypass tiie Fax unit and go to the fax tray. If no DTMF is selected and no CNG is deducted 
after the main greeting, the unit interprets the call as a voice call from a caller without DTMF 
cq)ability. Thus, the caller is routed to Mailbox I and to the greeting for the mailbox in order to 
leave a voice message. 
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Features of Mailboxes 1, 2. 3 and 4 

Fax unit provides vp to four personal mailboxes, allowing co-workers complete control over their 
individual communications. Each mailbox is programmable independent of the other mailboxes so 
that, for instance, Mailbox 1 can be b the bypass mode vASlt Mailbox 2 is non-bypass/fax forward 
5 mode. 

Mailbox 1 serves as the de&uh mailbox in the event that the caller presses "send" automatically on 
his/her &x machme withcHit makh^ a DTMF sdecdon. If there is only one user, it is recommended 
that the owner r^de in Mailbox 1 and simply prompt callers to press ''start'* on their fex machine 
to send him a &X. If there are multiple users, it is better to use Mailboxes 2, 3 
1 0 mailboxes and direct callers to press "start" to send a &x to anyone else in the company (Mailbox 
1). Others may prefer to have the boss or the secretary manage Mailbox 1 ^ce all default fiixes 
are routed to this location. Each mailbox has the option to activate and program a four-di^t 
security code to block local access the mailbox. 

As mentioned above, the caller will first hear the main greeting when calling in and either makes 

IS aDTMF sdecdon, or disregard the memi and ji^iess start/autosend on Us/her fax machine, or make 
no DTMF sdection and no CNG (what calling fiom a pulse.telephone). Fax unit waits on the line 
for DTMF or CNG to determine how to process the call (if the caller makes no DTMF selection 
or does not send a fax, the unit routes the caller to the greeting m mailbox 1). Upon determining 
the destination of the caller, the caller is routed to the mailbox's personal greetmg (The owner of 

20 eadi box can record his/her own mailbox.personal greeting. The unit has a de&ult greeting which 
plays when no greeting is present, "Press start on your &x machine or leave your message after the 
tone;") If CNG is not detected, the unit assumes that a message is being left. The caller can then 
leave a message (The unit ends the recording when it detects a "star" key mput, 7-seconds 
alenccA^OX or when the unit reaches the maximum message length of either 1, 2, or 3 minutes - 

25 as determined by the owner. If the unit times out or runs out of memory and has to cut ofif the 
callCT, the unit states, "Your message has be«i saved.") If on the other hand CNG is detected. Fax 
unit checks to see if the mailbox is in Bypass mode (if CNG is detected during the main greeting, 
unit only checks Mailbox 1) or non-Bypass mode. In terms of fax priority, Bypass On/Ofif is the 
first thing the unit checks to d^ermine how to process the fax call. If the mailbox is in Bypass Fax 

30 unit generates a ring to the attached PC of fix machine. If the attached unit picks up within 3 
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rings, the call is passed through and the fax goes to the attached PC or &x machine. If Fax unit 
does not get a pick up after 3 rings, the &x goes into the mailbox and the LED goes on (Owners 
are instructed to set the ring pick up on their attached tax machine or PC to one ring). 

If the unit is not in Bypass mode (in other words the owner wants &xes to be stored in the Fax 
S unit), the caller is then prompted to 'Tress start on your &x machine now or "pound" to caned." 
(If CNG is detected, unit gives answer back fiom the Fax unit immediately and eliminates the 
prompt). The &x is then stored in the mailbox and the LED goes on. In the evrat that the memory 
is filled during the session, the partial fax is saved and an error message is communicated. Once 
memory is full, the unit goes into Bypass mode but still offers the mmu so that owners will still 
10 have the ability to remotely retrieve and delete ftxes in order to free up the memoiy. 

The next priorities (in order of priority) for the Fax unit are Fax Forward and then Remote 
Notification. Activating dther or both of these features automatically puts the Fax unit in the non- 
Bypass mode. 

Fax Forwarding 

1 5 Fax Forwarding allows the owner to have the unit automatically fax each of the incoming fexes to 
a specific remote &x number after the &x is received. After the fax is received. Fax unit takes the 
out^de line and calls the pre-programmed number. Each mmlbox can have a different Fax Forward 
phonenumber. After successfiilly transmitting the fiix» the fiix is saved in the system as an old f^ 
regardless of i?v^tether the owner has programmed his/her faxes to be in the print-delete mode (see 

20 Fax R^eval section for description of how faxes are retrieved). Fax unit will try callmg twice- 
immediately after the fax is received and ten minutes after that. If the fax is successfiiily sent the 
first time, the second attempt is aborted. If both attempts fail, the unit will attempt to send the 
failed five when a new fiix arrives, assuming the unit is still in the Fax Forward mode. 

Remote Nptificatjon 

25 Fax unit can notify the owner to dther a remote phone or to a pager i^enever a voice message 
or fax is received. When the remote notify feature is active, after each voice message or fex is 
received, Fax unit takes the outside line and caQs a pre-programmed number. Each of the 
Mailboxes can store a different Remote Notification nimiber. Fax unit will call twice — 
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immediately after the voice message or fax is received and ten minutes after that. The unit has a 
pre-programmed message ^ch informs the owner that there is a message in his/her mailbox ("Fax 
unit here with a message for Mailbox [1, 2, 3, 4]"). The owner is then prompted to input his/her 
security code and then is presmted a menu of activities. If a security code is successfully entered 
during first remote notify attenqst, the unit assumes a successful Remote Notification and does not 
make a second attempt after ten mmutes. (The remote activation section gives more details on Fax 
unifs remote capabilities^. 

When calling a destination which is a pager, the unit behaves identical to the description above. 
Since the Fax unit has the ability to store up to thirty digits and dial a number, input pauses, and 
continue dialing, the owner can have the remote notify feature dial his/her pager, pause and then 
input a code viiich wwld prompt the owner to check his/her unit. The unit would still prompt the 
paging company to mpvit a security code as described above. Since the redpient of the call will be 
a machine, the prompt will be disregarded and the Fax unit would time out after thirty seconds 
when the owner did not respond to the security code prompt. Thus, the owner will be double 
paged ^^1lCTever using the remote notification feature with a pager. 

Other Mailbox 1. 2 3 and 4 Features 

Features associated with the personal mailboxes beyond those discussed above (i.e., bypass, 
forwarding of all &xes to a remote location and remote notification of foe recdpt) inchade security 
protection, remote retrieval of voice messages and fixes, local retrieval of voice messages and 
faxes, and PC or fax inter&ce. All these features can be programmed locally and remotely by 
accessing the mailbox and then following voice prompts. 

Securitv Protection 

Each mailbox can be progranmied with a 4-digit security code to block local access to mailbox's 
contents and program paramet^ (uo. FaxFoward, Bypass, Remote Notify, Print-Save or Print- 
Delete). For remote acthoties, the 4-digit code must be entered to gain access to the system, even 
if die security protection is inactive locally. The defeuh setting is the Mailbox's number four times 
Ci.e. 1 1 1 1, 2222, 3333, 4444). The unit has a back door for those who forget their code. The back 
door can only be activated locally. This back door resets the mailbox's pass code to the default 
number and clears the memory of all fixes stored to the mailbox. This back door is incorporated 
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into the unit to allow mailboxes to be deleted or reset without powering down and losing all the set- 
up parameters and faxes in the other mailboxes. Whenever the owner or caller reaches a prompt 
for entering a security code, the prompt is "Enter security code or press pound to exit." Pressing 
pound takes the caller or owner back to Ae previous menu selection. Attempting to enter a 
5 number, if incorrect, results in a second prompt to enter a security code without the exit option 
("Enter security code"). An incorrect second attempt ends the session by disconnectmg the caller 
or the owner and returns the unit to the idle state. 

Voice Message and Fax Retrieval 

Voice messages and faxes sent to the Fax unit (i.e.,st6red in the unit) are stored in the four 
10 mailboxes. Any voice message or fiax received in the unit is stored as a new voice message or fex 
and activates the LED. So long as there is a new voice message or &x in any mailbox that has not 
been reviewed, the LED remains lit. Once a voice message or &x has been reviewed and saved, 
it is stored as an old voice message or fex. Other options while reviewing voice messages or fexes 
are outlined below. 

15 Retrieval Options 

As part of managing a mailbox, the owner can access higher voice messages and fexes locally or 
remotdy. When accesang voice messages or i&xes, the owner is greeted with the number of new 
voice messages and faxes in the mailbox. If the memory is running low, there is an additional 
prompt wammg him/her that the memory is running low, there is an additional prompt warning 

20 him/here that the menKMy is running tow (there is also a visual "low memory" indicator). After this 
prompt, the owner is offered options as described in the February 7th diagram/spec fexed to us by 
Oded Morag wMdi is attached. The only issue not addressed in his spec which will be in the unit 
is the option to print-delete versus print-save. In addition, the details of the LIST option and the 
specifics on how the unit tags incoming faxes needs to be finalized. 

25 Remote Fax Retrieval and Remote Programniin|g 

As described above, incoming voice messages and fexes can be stored digitally in the Fax unit 
instead of printing directly to your fax machine. This allows the owner to call in fi-om a telephone 
and retrieve voice messages; or call in from a fax machine or a PC fex modem and retrieve fines, 
or to call from a telephone and input a fax phone number to which the owner wants the faxes 
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forwarded to. When calling remotely, the caller hears the main greeting and makes a mailbox 
selection, then at the prompt, the owner press "star." The owner is then prompted to input a 
security code described above. Once the code is successfully entered, the owner is offered the 
options described in Oded*s spec. 

These options are heard over the phone so that the owner does not have to memorize additional 
codes. Remote prognunming is identical to local programmmg once the owner enters the 
programming mode. Each of the owners can program any parameter-both parameters which only 
effect their individual mailboxes and parameters vMch are global. 

Local Fax Retrieval to a fax machine or PC 

As mentioned, mcoming Saxes can bypass the Fax anit and go straight to the attached fax machine 
or PC. Akematively, incoming faxes can be stored in the Fax anit and downloaded locally to an 
attached PC or fex machine at the owner's convenience, there is one RJ-1 1 for a phone and another 
RJ-1 1 for the dat^rt — either the fex or a PC. When going to a &x machine. Fax unit rings the 
fbc machine locaBy and engages the attached fex machiiie in a fex session. If the attached fex does 
not answer, Fax unit times out and display an error indicator on the display. If the attached fex 
answers and the session is interrupted (e.g., run out of paper), the unit still makes three attempts 
before agnalling an error. Certain events have priority over a downloading sessioa If the phone 
Ime rings during the sesaon. Fax unit aborts and answers the line. The owner also has the option 
to abort the session for ax^ reason. Within a particular downloadmg sesdon, the 

Instead of interfecing to a fex machine, the owner can elect to have the Fax unit interfece with a 
PC fex modem. The unit will use \WnFax as its standard for interfecing with fex modems. (As a 
marketing exCTdse, we will explore bundling WinFax with the Fax unit.). The PC interfece feature 
provides the ability to preview, delete save, and print faxes to plain paper without having to leave 
the PC on and attached to a fex telephone line 24 hours a day. 

Features of Fax-On-Deman d Mailboxes 

Ad mentioned prevdousty, callers can be given the option of sdecting a fax-on-demand mailbox to 
receive mfbrmation to their fex machine on a sam&<:all basis. Fax unit allows the owner to provide 
maps, spec dieets and other documents for callers to access firom thdr fex machine. Callers can 
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either get a fex immediately (mailboxes 5, 6, and 7) or select to hear from a menu of documents 
(mailbox 8), make thdr request from the dialing pad on their fax machine, and immediatdy receive 
their information. Documents are entered into the Fax unit through the local fiix machine or PC 
fix modmi The unit also has type-ahead c^ability so that the owner can either prompt the caller 
5 to select 8 to hear a menu (e.g., **to hear a menu of documents you can receive by fex on cars press 
8) or can incorporate q)edfic FOD selections in the main greeting (e.g., "to receive information by 
fax on Toyota press 81, on Subaru press 82. or Mazda press 83, on Ford press 84, on (jeneral 
Motors press 85"). Under the first case, after the caller select the mailbox, the caller would hear 
an owner-recorded menu of documents from which to select. Chice the caller makes his/her 
10 selection (DTMF 1, 2, 3, 4 or 5), the Fax unit prompts the caller to "press start on your fax 
machine now." Ifstart is not detected within 15 seconds tfie unit repeats the prompt Ifstartisnot 
detected within the next 15 seconds, the unit disconnects. If start is detected, the Fax unit ^ves 
an answer-bade and the session begins. With this system, the caller can only sdect one document 
per session and the session can only take place as a "same-call." A call-option is not provided. 

15 Security Protection 

Security protection resides at the mailbox menu-level for personal mailboxes and the fax-on- 
demand mailboxes (\dien a caller is accessing remotely) not the document-level. Both mailboxes 
can be programmed vAth a 4-digit security code to block remote access to mmlbox's FOD contents. 
When the security protection is active, the 4-digrt code must be entered by the caller to gain access 

20 to the menu and documents within the mailbox. The defiwilt setting is the Mailbox's number four 
times (i.e., 5555, 6666). The unit has a back door resets the mailbox's pass code to the defauh 
number and clears the memory of all faxes stored to the mailbox. This back door is incorporated 
into the unit to allow mailboxes to be deleted or reset withcxit powering down and losing all the set- 
up parameter and fexes in the other mailboxes. If the caller selects a FOD mailbox which has the 

25 security protection active, the caller is prompted to enter a security code, "Enter security code or 
press pound to exit.** Pressing pound takes the caller or OAvner back to the main greeting. 
Attempting to enter a number, if incorrect, results in a second pronqrt to enter a security code 
without the exit option ("Enter security code"). An incorrect second attempt ends the session by 
disconnecting the caller or the owner and returns the unit to the idle state. If the security code is 

30 correctly input, the unit plays the owner-recorded menu and continues as described above. 

30 
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Fax Broadcast 

Beyond receiving fexes, Fax unit can also send fexes on bdialf of the owner. In feet, Fax unit can 
take the same document and send it to multiple fex numbers. Fax unit can store up to 99 fex 
numbers in a central pool. In addition to residing in this pool, each number can be assigned to one 
or multiple workgroup lists. Fax unit holds up to 3 of these lists. New numbers can be added 
directly to any of the lists (m vAich case the number is copied in parallel to the pool automatically) 
or can be added directly to the pool. Additional options related to the Fax Broadcast list include 
rqjladng, deleting, copying to another list (1, 2 or 3), entering a new number, moving on to view 
the next number, pnnting a log, and odting. When scrolling through the pool or mdividual lists. 
Fax unit displays the iwmber, and the lists where the number rerides. In addition. Fax unit reads 
out the number. When sending a ftx broadcast, the owner enters a document into the unit by 
scanning a page through the fex machine or downloading from the attached PC fax modem. The 
owner selects to have the fex broadcasted to the pool or to list I, 2, or 3. The owner can also 
spedfy when the broadcast sesaon should begin (i.e. either ASAP or at a specified time and date 
in the foture). The owner can also specify how many times will the Fax unit try each number (1, 
2 or 3 attempts is the option). Fax unit will begin broadcasting according to the owner's input. 
The unit will begin with the first number in the list, dial and try to send a fex. If the Fax unit is 
unable to successfiilly transmit to a particular number, the number goes to the back of the queue. 
Once Fax unit has made one attempt at eadh number, it will check to see how many iterations were 
programmed and then retry the unsuccessfiil numbers. While the unit is in the broadcast mode, 
thoe is a visual indication so that the owner does not intenrupt the sesMonacd Theowner 
however can abort the broadcast session &om the Fax unit. When the broadcast session is 
complete, a log is automatically generated. The log can be viewed on the Fax unit display or 
printed out on a log. The log lists the numbers which were attempted and whether each was 
successfiil or not Successful documents will have a time or receipt while unsuccessful document 
would list the tunes when the transmissions were attempted. 

Times Fax Delivery 

A featured related to the Fax Broadcast is Timed Fax Deliver. This feature allows ownCTS to 
program a time and date to send a fax, allowing the owner to send fexes vAien telephone rates are 
che^er or when the addressee can receive the fex (e.g.k when the fex line is not busy). Documents 
are entered into the Fax unit through the local fax machine or PC fex modem. The owner would 
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then program dther a fax phone number of a code corresponding to a number stored in the pool. 
The owner would also input a time and date for the Fax unit to begin fexing. Fax unit can hold 
up to five Timed Fax documents at any moment, the unit will make three attempts to send a fax: 
at the programmed time, ten minutes later, and two hours later. This is a factoiy setting which we 
win detennine. Fax unit prints a log at the conclusion of a success&l transmission or after the third 
^led attend with the details of the three tries. 
Busy or Memory Fax Ddivery 

Another feature lelated to the Fax Broadcast is Busy or Memory Fax DeUver. This feature allows 
owners to program a fax to be sent ASAP, allowing the owner to move on to other activities and 
leave the Fax unit to send the fax. Document are entered into the Fax unit through the local fex 
machine or PC fix modem. The owner would then program either a fex phone number or a code 
corresponding to a number stored in the pool. The owner would not input a tune and date for the 
Fax unit to begin faxing since fex attempts begin immediately. Fax unit can hold up to five 
Busy/Memory Fax documents at any moment. The unit will make three attanpts to send a fex: 
immediately, ten minutes later and two hours later. This is a factory setting which we will 
determine. Fax unit prints a log at the concluaon of a successful transmission or after the third 
foiled attempt with the details of the three tries. 
Other Global Features 

Fax unit has auto-fex detection and maintains a log file similar to all fex machines. Other 
programmable features not mentioned in detail inchide ring count, time/day, main greeting, memory 
check. The basic unit will be configured as 30 pages expandable to 60 pages. However, the Fax 
unit can also be configured as 60 pages expandable to 120 pages; or 30 pages to 90; or 60 pages 
to 90 pages. 

The CPU section of the non fax unit utilizes National Swniconductor TP3054 
CODEC as a digital to analog and analog to (Bgital converter chip. The Nationcal Semiconductor 
NS32AM162 is used as the digital signal processor and system controller chip. Finally, National 
Semiconductor 1MEGX4 AUDIO DRAM chips are used to store messages. 

The fax unit uses a different CPU section than the voice only units. THe improved DSP 
capabilities of the chip set used in the CPU section allows the fex unit to process fex data. The chip 
set consists of a National Semiconductor NS32FV100-20 System ControUer. The System 
controller's major fimctions are to cooridinate the DRAM memory access, control system I/O and 
provide a fiill duplex Sigma-Ddta CODEC for the DSP processor. Also utilized in the fex unit is 
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the National Semiconductor Advanced Communications Signai Processor which is a high speed 
DSP chip optimized for CCITT Group 2 and Group 3 fexsimile applications among other DSP 
applications. 

The CPU section of the fax unh contains up to 0.5 megabytes of ROM and up to 3 
5 megabytes of DRAM memory for storing fex and voice messages. Various other circuits and 
components needed for proper integration of the major components are also included in the CPU 
section. 
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We claim: 

1. A telephone answering and voice messaging system comprising: 

means for providing separate voice mailboxes; 
means for providing digital memory; 
means for providing music on hold; 
means for forwarding calls; and 

means for detecting and routing data transmission to a 
fax machine or PC. 

2. A telephone answering and voice messaging system comprising: 

means for providing separate voice mailboxes; and 
means for providing digital memory. 

3. A ring generator for use in a compact telephone answering and 
voice messaging machine comprising: 

a completely integrated current mode switching regulator 

IC; 

means for modifying feedback cxirrent by summing an ac 
current in a feedback loop; 

means for generating a square wave; 

means ofr providing a modified sine wave; and 

means for creating a negative going follower stage to 
sink ac return current during the negative going portion of the 
sign wave. 
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Abstract 

The Friday personal office receptionist is an advanced all digital answering machine. It is capable 
of handling telephone more effectively than currently available units. It utilizes a digital signal 
proces^ng (DSP) micro controller for digital message recordings and advanced features such as 
call forwarding, remote notify and auto &x detection. 
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